Effect of environmental conditions on radiation target size analyses.
Target size determinations from radiation inactivation of proteins is dependent on the physical and chemical environment of the sample during radiation exposure. Effects of temperature and physical state have already been described. Buffers, the effects of protein concentration, and the addition of small molecules are examined for several enzymes. Phosphate buffer is found to have major effects on the rate of inactivation of certain, but not all, proteins. The amount of protein in irradiated samples is significant for all enzymes studied; the nature of the specific protein used is unimportant. Neither sucrose nor other glycitols could substitute for protein in target size determinations. Certain small molecules, especially cysteamine, were effective in sparing the need for high protein levels in radiation inactivation studies of four enzyme systems.